VERY HIGH DATA RATE TELEMETRY SYSTEM FOR USE IN A WELLBORE 

Inventors: Wallace R. Gardner and Roger L. Schultz 
Attorney Docket No.: 2000IP002228 Attorney: KONNEKER & SMITH, P.C. Phone: (972) 516-0030 



1/14 



n 



^2 

r '4 



12 



256 BINS 



18 BINS 


16 


13 BINS 






J 8 14 




GUARD 


1 / UPSTREAM \ 


/ DOWNSTREAM \ 


BAND 


I / BAND \ 


/ BAND \ 



1.121 MHz 



1.552 MHz 



22.08 MHz 



FIG.1 

(PRIOR ART) 



20 



ill 



1024 BINS 


2 BINS 


5 BINS 






22 


24 




/downstream\ 


/ UPSTREAM \ 




/ BAND \ 


/ BAND \ 



43.13 KHz 



150.955 KHz 

FIG.2 



22.08 MHz 



i 



VERY HIGH DATA RATE TELEMETRY SYSTEM FOR USE IN A WELLBORE 

Inventors: Wallace R. Gardner and Roger L. Schultz 
Attorney Docket No.: 2000IP002228 Attorney: KONNEKER & SMITH, P.C. Phone: (972) 516-0030 



2/14 



IDEAL BITS/CHANNEL 



26 



FIG.3A 

(PRIOR ART) 



FREQUENCY 




FIG.3C 

(PRIOR ART) 



ACTUAL BITS/CHANNEL 30 



FREQUENCY 



VERY HIGH DATA RATE TELEMETRY SYSTEM FOR USE IN A WELLBORE 

Inventors: Wallace R. Gardner and Roger L. Schultz 
Attorney Docket No.: 2000IP002228 Attorney: KONNEKER & SMITH, P.C. Phone: (972) 516-0030 



3/14 

66. 



F/G.4 



SURFACE 
COMPUTER 
SYSTEM 



32 



42 



36 



SENSOR/ 
XDUCER 



44. 



60 
38 



SENSOR/ 
XDUCER 
#2 



46, 



62 
40 



SENSOR/ 
XDUCER 



TX 



50- 



RX 



SUBSURFACE 52 
MODEM #1 





TX#1 


RX #? 





SUBSURFACE 54 
MODEM #21 



TX §2 



RX §2 



SUBSURFACE KC 
MODEM #N y b 





TX #N 


RX #N 





10 



TO 

— REMOTE 
COMPUTERS 

^58 

SURFACE 
MODEM 



t 50 MEGABYTES/SEC 
I 256 KILOBYTES/SEC 



~34 



.48 



A8 



■48 



64' 



VERY HIGH DATA RATE TELEMETRY SYSTEM FOR USE IN A WELLBORE 

Inventors: Wallace R. Gardner and Roger L. Schultz 
Attorney Docket No.: 2000IP002228 Attorney: KONNEKER & SMITH, P.C. Phone: (972) 516-0030 




4/14 




2 

















o 
en 



^ *T O 



VERY HIGH DATA RATE TELEMETRY SYSTEM FOR USE IN A WELLBORE 

Inventors: Wallace R. Gardner and Roger L. Schultz 
Attorney Docket No.: 2000IP002228 Attorney: KONNEKER & SMITH, P.C. Phone: (972) 516-0030 



5/14 



r 



1 



— I 
— I 



I 

I 

C/) 



8 



QQ 



QQ 



QQ 



5<° 



QQ 



QQ 



L. 



.J 



r 



00 



a 
1 

g 

CO 



I 



L. 







2* 


S/N SET 
O's 


\ 


BIN SET 
O's 


SET N-1 
O's 




SET N-1 
O's 


BIN 




BIN 









s 



1 
1 

CO 



Ui 

8 



en 



fci <o 



CO 



QQ 



QQ 



UJ 



1 

CO 
CN 

g 



CO 



QQ 



03 



65 

QQ 



1 
I 

CO 



UJ 
§ 



1 



QQ 



fci« w 

coo 



QQ 



Q ^4 



IT) 

tj to 

^b 

QQ 



ti to 



CO 



QQ 



co« 0 

OQ 



.J 



CO cc 

C5§ 



OQ 
CO 

CD 

g: 



VERY HIGH DATA RATE TELEMETRY SYSTEM FOR USE IN A WELLBORE 

Inventors: Wallace R. Gardner and Roger L. Schultz 
Attorney Docket No.: 2000IP002228 Attorney: KONNEKER & SMITH, P.C. Phone: (972) 516-0030 



6/14 



3 
1 

CO 



I — 

8 



\ 



1 

I 

it! 
Ul 

51 



a 




VERY HIGH DATA RATE TELEMETRY SYSTEM FOR USE IN A WELLBORE 

Inventors: Wallace R. Gardner and Roger L. Schultz 
Attorney Docket No.; 2000IP002228 Attorney: KONNEKER & SMITH, P.C. Phone: (972) 516-0030 



7/14 




VERY HIGH DATA RATE TELEMETRY SYSTEM FOR USE IN A WELLBORE 

Inventors: Wallace R. Gardner and Roger L. Schultz 
Attorney Docket No.: 2000IP002228 Attorney: KONNEKER & SMITH, P.C. Phone: (972) 516-0030 



8/14 



ate 1 * 



Ed 



RI 



CO 

o 



PARALLEL 
TO SERIAL 
CONVERTER 


2N 


/ 


IFFT 




/ 



s o o 



^ ^ o 

CO QQ Uj 



QQ 



<0 



00 



3 



SERIAL TO 
PARALLEL 
CONVERTER 


55 > 




CL 







CNJ 




VERY HIGH DATA RATE TELEMETRY SYSTEM FOR USE IN A WELLBORE 

Inventors: Wallace R. Gardner and Roger L. Schultz 
Attorney Docket No.: 2000IP002228 Attorney: KONNEKER & SMITH, P.C. Phone: (972) 516-0030 



9/14 



n 



1 r 



1 



CD 



1 

1 

CO 

1 
is 

CL 




in 
la 




i 



00 



CO 



co 

I 

§ 



CO 

of h 



Q 

is 



o 



Co 

3£ 



CO 

3 

i 

1 

c? 



5 



CO 

o 



CO 

Ui 



si 

55 Q 



Ul 



L. 



.J L. 



.J 



8& 



VERY HIGH DATA RATE TELEMETRY SYSTEM FOR USE IN A WELLBORE 

Inventors: Wallace R. Gardner and Roger L. Schultz 
Attorney Docket No.: 2000IP002228 Attorney: KONNEKER & SMITH, P.C. Phone: (972) 516-0030 



•=sf 

ftj 








CRC 




10/H 



Q ^ ^ 



CL O >< 



00 



O 



5 



K & i±* 



Ulp 
O CO 



50 
CO 

CL 



VERY HIGH DATA RATE TELEMETRY SYSTEM FOR USE IN A WELLBORE 

Inventors: Wallace R. Gardner and Roger L. Schultz 
Attorney Docket No.: 2000IP002228 Attorney: KONNEKER & SMITH, P.C Phone: (972) 516-0030 








CRC 




5 § g £ 



11/14 



*0 



VERY HIGH DATA RATE TELEMETRY SYSTEM FOR USE IN A WELLBORE 

Inventors: Wallace R. Gardner and Roger L. Schultz 
Attorney Docket No.: 2000IP002228 Attorney: KONNEKER & SMITH, P.C. Phone: (972) 516-0030 



00 

CO 



14 



ill 



□ 

ftl 








CRC 




P ct: 

SSI 5 - 

Ul ^ 



72/74 



VERY HIGH DATA RATE TELEMETRY SYSTEM FOR USE IN A WELLBORE 

Inventors: Wallace R. Gardner and Roger L. Schultz 
Attorney Docket No.: 2000IP002228 Attorney: KONNEKER & SMITH, P.C. Phone: (972) 516-0030 

13/14 



r'i s 



1 

s 

1 

Co 






Uj 



I- Q 



o 



O 
CM 



Uj 
Uj O 

ill 
Is" 8 



JO 



VERY HIGH DATA RATE TELEMETRY SYSTEM FOR USE IN A WELLBORE 

Inventors: Wallace R. Gardner and Roger L. Schultz 
Attorney Docket No.: 2000IP002228 Attorney: KONNEKER & SMITH, P.C. Phone: (972) 516- 



14/14 



210 




START 




212 



ACTIVATION AND 
ACKNOWLEDGEMENT 



TRANSCEIVER 
TRAINING 



214 



216 



CHANNEL 
ANALYSIS 




218 



FIG.16 



